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Abstract 


PROBLEM TO BE SOLVED: To reduce voltage dependency in the capacitance value of a capacitor. 
SOLUTION: In the upper or lower electrode of the capacitor, an SiGe layer is provided at a side in 
contact with at least dielectric layer. The SiGe layer is an Si compound layer having a smaller work 
function than Si. In the gate electrode of an MOS transistor, the SiGe layer is also provided at a side in 
contact with at least a gate insulating film. 
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fcT**«fc, tfF£TW«^fc#jfi3*ifcRIWWi 

fc. irEtt*fW±(cjM3*i^tNM2: fir 

KT»*«t> L< tt±«Wfc&», iWr< fc fc fflGftttfr 
/Pfc, B?rlB t >x;u±jilc®^;$ix7tm2^mM^V-x 

s*ut y- nenwfc . luisy- Me»BLhtc»«s 
*u 1 fc tut ey- h tmm tm-tz miz s i j », 
>hsv*ft*H»*#os i ^t^mmi^y- hmmt 

i m$.i% 2 ] tuie s i K&ymw, s i g e jit-$> & 
i^tttts man i ce**>¥*f*»ii. 

[ M$4! 3 3 «f ESS»T-<osaiE±««S fc L < Jimi 

leTsemei: , BtieMo s b yvisx-rnm?.?- hn, 

St:**. IH)S i G e ft .g,,rfc£#Sfc 

o s h ^y^^^tuiey- h^ata*. tti i~s i g 

[.81**5] «TEMOSh5>yx^t4, 

[it*JS6 ] H-^mifMSflLhKxa.r/p-y- v-mm 

BufE±SP«fiit L < <±T»««<Z>*lw5r< fc fc— m 
iEIMttWifcSfrSffllfc. S i JO'hSv^fcWW:*!* 
OS ifc^JI£<f;tS£fc£.^fc^&¥gEttga. 
[»*Jg7 ] HUlfiS i fc-£*B#*. S i G &mX'hh 

i m&m s ] wrEJL««ffi fc l < t±TS?ma<7)4-3: < 

fcfc— S i Ge«T'^j£$ titled fc£!8 
[ H*JS 9 ] ml e_hSPm@ fc L < «TSSSa<7>4' N3 5: < 

fcfc-^*s i Gemtxv simtzstsmmmmcr. 



[ n#9 1 o ] m-imftmfoi.tzg.mm? t mos 
h ^ ? fc s-^-r & ^mkW7m&-nmz& v > 

S i £ 9'hSv*fcWWR*»os i ffc^ifo 

mat *ra-xs-c»«-r*i fc ^#stfc-T4¥^^ 

[ n$g in ne s i ik&mmtf, s i Geiti, 
sifc^sfc-rsig^i o^ieao*nf^is^>s 

[fff*« 1 2 3 R-*fti»ttaHK±fc8*SfrPfc MOS 
h 7 y i?X * fc £3Pf 4^«sgB<7)Mjt^&lCi3V * 
T. 

fflg*ffit;:< 4*5: < fc fcTJSfflStc, S i ±.9/hSv^t* 
fc. 

mflE«Wi*a»!Wfe:xvf-^f ftifct:J:0. Me 

§fi*^i7)±g?msifc Miaiwo s h 5 y^'x ^«y- b 
ma fc * R-xsT*^«-r 4 1 fc fc -ri> 

msm i3] lutes i •ft^s^. s i g e jiT'j> 
h z t ^^sfc-r hmxm 1 2 icib«o^#^s«s 

[»«3S 1 4 ) ffi£«SJfMU TMtt S i G e Mtt 
t. JJItJKU S iS2r*-tl>fcWT'S)i»£fc^#^fc 

t ft 1 5 ] . JBJft 

£«s««®c y-MMSKir^rtW-iiisfc, 

liTEy-MMtBLhtc. S i i 9'hSvvft*HB»*j#o 

s i flteftjf*»fc$r4jii 1 maJi^B^-r^xsfc , 
«rse*i«»i±fc. ^*«S:^fi!c-ri»x^fc. 

2 tsifc i mna^i^« fc s- sis? eutcx y f- 

SPffifiifcMOS h^^^'x^coy— Mttfiifc Sr|S]^(c/\- 

v/t 4i^fc srirr 4 £ t fc^fc -rs^^ 

[ff^l 6] H5iemaJU4. TmiZS i GeMt 
U iJBtC^US i«S:*-r4fc<^T'S)4£fc^^fc 

[M&R 1 7 ] luEIP2TOi*5. ^< fc fcKrlSte 
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[000 1] 

L, MOS (Metal Oxide Semiconductor) hy>iS 

Aft mmmTt h*mv?&kWizmtz> . 

[0002] 

[ Wk<F>Wfc ] &i£<7) CMOS ( Compl ementary M O 
S) byy^^Tii, y-hg&W(MMzm^J—7 

[00 03] XiTy^-hflKttti, nMOSh?^ 
fc. nMOS f>5Vy'A?SiStlinS^feJ , p 

mos bjyisxf&mzitpmcoTmmzztirtiv 

[0004] -fjt>^Aft*fflv^y-MMBi A ^<0=P 

Sir, Jt*WJR«*K-rarcrag$rP (ft) fcaxLfc 
«^Tfc, *^«ft»Ktt-tirvvtfi,*3 x i 02 o / c 

[0005] T+a? ■ ritfn&mBmTit, 

H— fflRJifc-r j. T7py- h ffiatOC MOSh5>^ 
CMOSh^^v-'^^fOy-hfiaifclSl— n— X 

[00063 ^t, ®s.m z F*ffi&-t&T&mmi> l 
*mx awtt^#-5- 1 , ' **5fWfjew«tor«* >^ 

Si t |SFSJK<^ i> <r>tfm v ^ixT # tz . 
[0007] 

[W^iiotmi] ^cMos^y 

WBgHttmAsX'^Z. XV S i £fflu*ry-hmffi4>T- 

ws^tcii. y-htmm^mm^zxnmftmizy- 



[0008] SWFtiJ t> , fflMltOWW « 
SOl¥^i> 1 0—3 0 nm^ofii^T*Iv^fc<Die::$:o 

u 3 >mx'&f&2ti. m-M *>i£KJLmx'^mt<7i 

^3X102 o/cm3 SrggT-fti,. JoT, y-h 

wmtm®iz®mm?<vmi>ri>. mamz^x±.mm. 

[0009] — 2i\ SiSOT^D;/ • 7iS-?Jl^Wi®S& 

x-m^zmmszTn. «t-- y hit Kongo** §ss 
zzbtfrnrnztix^z. 

[0010] L*>U SMSIH^mi+fcaai^U. 

jic d**»^L,T tmtkmnm- 
wmttmx'h * *>t=*t u szmtzx&mmcdi** 

Etc i 0 3MW & . «t o T . MSf^ftwStlc 
(C=C0+Cd ) <0«EEtS»tt«:fiU^Kaqii4i 

[00113 *«"ini. ±iw-4aaw)«aHfcft». c 

[00 12] 

WE»w*Ji±K»(e $ tifz±.&m& tzwit. wet 
mmmh t <t4±«nns* f . ^< 1 1 mnesm^i: 

UWifflWc , s i J: D /Jn$ v >tt»^So s i 

titzmimvmco^^t. muv^/i-imiz&f&zix 
tzts 2 mmmco v-xm®& xvbuj >mm t . «5f a 
v -^fw« k mi e h i^ >r t vmiz&m-? h luie^ 

S S: »o y - h m& b i ft L h M O S h 7 y is* 9 b * 

^rthzbxhh. mza. ±ias atn&nb lxiz. 

S i Getfmf t>ti&. 

[0013] ±Mttftw<vm#smcom 1 <owatc j: 

$V^S i Yb^lJl. fi?yi.{f.S i Gef^V^^ft. « 
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zi>. 'j?%<tt>y-btmmt&-t&mt:. six*) 

[ 0 0 1 4 3 3ri3 . ±Eft 1 <9«8fc*J Wt , ±*«e* 
»? ^±a5«fii t> L< JiTS5«S k . ±KM O S h y V 

flESitTV^Tfciv^ 4 fc. JJE«« ; F<0±ff»ffi 
k. ±EMO s h 5 yy'x^^'- h^Itii, T/i£ 
SiGel, IMlZXV S i JB£EFO«JB8Bi<9 s ffl- 

[00 1 53 £<D*£tt. MSlt^JUWBfclXUt 

T35«^ t , y- h mm t * ra-xs-c»*f i £ k # 

[00 1 6] MeMOS^^yX^, fi7 

;uy- bffimoc mo s h 7 ? &vmtiHfe 
^ewaawwiasiiifeft. tt*Hfttf>*sns i g 
[00173 *ii^o^«^is^2owfetis ra- 

^ttSELkK-T iT/Uy- hffjtcOC MO S h 7 
s i X »>/h3nft*WRfc»os i-ffc^ttJi. 01 

4. 

[00 1 83 ±M*m&*m#m&er>m2<?ffiWLlzJ; 

tux* ®sm=F<o±Mmmi>L<\iT®m&?>m&i*m 

&miz. S i X 9ftWWb&*>Jv5^S i Ge#<0S Hk 

[ 0 0 1 9 3 =5rfc. »20Wa**^-43NW«Jtfc:ij 
Irvt , Xismfii t> L < »iT»«ffi«0^$r < i: fc-***JH 
JlOS iGeJIT»j£3*lTVvrfcJ:V^ 4*:. ±S5« 

U S i Jlk S*trWm«S<0«ffiJlTJBj«Sil'C i> 
iv>. 

[00203 *5E«!Boitmit«£iSlo«jft^ra^)* l o# 
Si* , H-*»*««LhtC* JW^ fcMOSb y>iSX 



lc, S i i "J/hSnttWBRfcfcos i-fk^WI. 0U 
tfSiGeJf*»i5,«r4«e)i*»*f*xei:. 

T&m«ii: MO S h y y^^y- hmfiik I 

[002 1 3 JJE*«^<aW£S-ffiO* 1 *>W«(c ift. 

b-ist. g&m^nT&mmt . Mosf 7 > 

<7)/Js$v%S i GeJP?<OttfB(cJ: 0. TSSttfiifcJ^y 
-hmffiT'(7>££-fk£ftJMT'£4. lot. mEfl^tt 

T*§4. 

[ 0 0 2 2 3 =5r*5 . ±B#**0*31*»OS5 1 
-^milWS i GeHT"^f£$ilTVvCk ±V>U X 

gpmn ti< (iTSsmsw^ < 1 1 siGei 

k X U S i m t Sr*tr WJfitCJBjftS ixT v t> X v >. 
[00233 *f6HHw2Nif«6B«)HaaSr2feo» 2 (7)# 

tc, >y>£< t fcTJifflifc. s i x >0'h2^i±m%$LZft 
osift^wi, wxtf s i GeJifc^rrswi*^ 
BS:-r &xs t . mmmmzmiRmzjL -v ^ >-^-r^, c: 

y'x?«y-MifcJ R-XSTJEWW-4 i k T'S> 
4. 

[00243 JJB*»^W«BK6«<^)*2<©Wafc:J:ii 
tf . B-lSt, ^ : 0r< k (>B$«fMiHt> L < fcty- h 
i J: OWNSvMiWW»S:»os iGef« 
S i fc^*£*r*-S£**^>_ha««k , MO S h 
7y^'X^coy-hfl:fiEk$:^T'l=S7tJ6. 
±^mte*^-^r< . UA»fctt*W»<^hSJ S iGel 

&eomnz£*). T&mm&xvy-hmmx'n&Ht 

[ 0 0 2 5 3 =Sr*S. ±lttWR<r>Wk-%m<7)W, 2 cOftWl 

fcfcvvt. ffressJiu. TJiics i GeJi$-«-L, ± 

[00 263 *^BJi7)^*^S«OSjt*-S^3c7)^ 

(c. y-newR«r»«-r*xsk. friey-h^^ 

S i <t •)/h«V^tt*WR«r«roS i -fk^W. W 
i.tfS i GeJI*^^&^imiiJiSrm-r.&XSi:. 
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[0027] JJE*»WO«36^1s6oilS 3«»fSfc: iii 

«• . ^mm^t Mosh7>i;x?tz m-mm±izm 

k . M O S h 7>iSX?cr>7- h«ffitCffc*IW:<!0/jN* 

i if y- h mmxn&tfc* mm l . «EE«efl=tto^«r 

nS**Ffc . nHfeb(JUF4rMO S b 7 >-i/x^ $rS 

[ 0 0 2 8 ] Sri*. JJ2*»Etf>»6*i£0*3 

±K» 2 fc fcflfiElft 
WlclflltS i Gel^ifcOTft-oTt, in. J: 

[00 293 

[0030] (ffi«>m^Bii) Biu. fluom 
nu. cmos byy^x^tmmm^-t^-t^ 

mffik TSI?mffik JSiGe Lfc t OTft 2, . 

jar. x^mnz^ffMOLiWffoti, 
[o o 3 1 ] 01 izTjk-tx 3 1=, si *mftm&. i o<?> 

JJiti. % z HmmWT$>& ST I (Shallow Trench 
Isolation) if 2 0 ££9. **USW*> 

[00 32] Silfftt. H£ti5SttiWT1*flrv^ s 
TIJI2 0±fcJgj£Six. S i GeJB*»fe^:ST«P«ffi 
4 1 kHt< S i 6eJB6>^«Ji«m6 1 kt'M« 
fM5 1 MM»Lfc«»*»o* t^ffr/15 Hi. 
RSSftfrna*. MtliS i0 2 I, Si NjRfciv^i 
S i 0 2 &t S i NKSrflUBUtONO (Oxide/Nitri 
de/Oxide) RSfcffiBI-*-*. 

[00 33] P MOSh7>^ (JST. f pMO 
S j b$tt. ) JEMfUfcfci* S i¥3*flc*&@l 0<0 
JJiC nfi^«flj*qj«$^fc nI-)i/P 1 I jWBjSS 
ftTfc>9. -?-cO±tc{±. S i 0 2 JWP*»<J,«r*y-Mft 
*R3 lfcrtl/CpSOS i GetfflV^y-h«i4 

-hmm3 5im^tLxa y ). ni^iinicjjjg 

*tt»C»*Ufcx?*TF'S'5's>' (LDD) «Bt££K> 
pa©y-VKWyill3. 14**^$*ITV^ 

[00 34] Sfc, nMOS h^V^^ (JiTF. r n 

mosj tftt. > mttmmztt* m*mtm&i#* 



pMost m^ftizm im&m& ztix^h. bp*,. 
s i ^mfomm 1 o ^imtzpm^mn^im^tLti 

pi^x/H 2#?&£$;h.T:fc9. -e«±Wi. S i O 
2 KV4»6&*?'- Nt&ilg3 2 nl(7)S i G 

ey-hm®4 3^«$ixTV^„ y-MBBI4 3« 
W1M KiCtiy- MMt3 6tf&f&ZtlX& 0 , riffle 

x/n i<7)±M< l zii3L7X7-yi's>ffimZft^>nW<r> 
V-x/ K W 15.16 &&!&ZtLX . 
[003 5] HtfSt^b&L-O -frlllM K 
0 . V- h«&4 2 . 4 3<0fl®/f it/V- 
X/h'W >fB$l 3 — 1 60#«I)|Ci/Ut'f h'Ji 

[ o o 3 6 ] 02 ti. mi cr>mmcr>mm^^m.m=F 

tSr^'J S imX'&fcl-X^Z>cr>< l Zttl,*mM<mBtZ 
flk&««*TOi, ±SP^«ii:TSism«i£. SiGel 
tMLtt^*tJ)S. kfcK. *«H t EflljW&4 
*imft, mfMliS i 0 2 JH&gT-i&l 0 nmtfc 

2 0/ cm 3 fc-f& o 

[0037] |SI^77*^i5*^ i. o iz^ ft&co&mm 

^rti. eivmRmwmvtz> tm&mcwjzmtzman, 
tv^s. m i nmmeo&mzm&i&sm? 

^LTfc 1 ). ^<D^»li{±. fffitfl 6t'7 bADrJV 
^-v-^HIKfc^^aS 4 Oppm/vlilTOP^KcfP 

[0038] ftJlKOSMg^O^&OSgifit^WEffiff 
■t&Wfficr>®&COl,zt\}z.. gZ.mtfft&t&bZtilz . 

[0039] *»«^omi<?^2.-ft:t«ia-t&K«. 

^WMm.*±iftz&isbm&%mkZ'&h zbt^im 

lz%h. 

[0040] ^^.{fS i (TrftWmmtltoA ■ 05 — 5. 
lleVX-hhtf, S iGe{i^<kiCl<7)ft«reiC 
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y/L^tli. S iJI(c«^S i Gel 
^##/hSv^*HR**»<5>*u jK'J s i JBfltJ: 

rntxicogit*^ H-ey/iii 3 x 
1 0 2 0 /c m3 gjfccfc ^ * 0 , **uaj:tc±frr* 
£fct*BUvftf* flS*ttJBLTv s i tc^i.T. 
S i Ge-Jf&NJBLttfltett. *fc*fctt»WR#/hS 

$ < w *. & >r t &*imi,z% h . gsjiaiw*Ni< £ t 

^*»«)S^ ! Sr*«llllftfc^r«cft«.' 

c 0 0 4 2 ] — sg 1 comm<mmx'H. ^ncfa 

T/py— hffiiOCMOS h ^V^^coy-b^fiifc 
t^O*f'J S i lZfrz_X. S i GefTMUU* 

{±'* 5 0T'^r<, y-MgfiiS:S i GeJIte-fS 
[0043] mz. 13 (a) H23 ( e ) «r«HUSr 

# . s& 1 <r>mm.<mm,zfa & ?m&mw<r>m£.-%m<n 
-miz^xwm-tz. 

[0 044 3 t-t. 123 (a) 5r#MLT. SiGeJl 

4o<oMjs&x*<7)T.mz-o\\xwft*h. iBnatc^-r«t 

^<M&HtmBMtVi> SSTII20 *»HW4 . * 

^ICfc-i) LOCOS (Local Oxidation of Silico 
n) TJR*l/tfcJ:V*. CWST I *2 Otei "3SStt« 
«k-tiUJW01Hl«S^»W6. i<7>m. CMOSM 
ffli^^O HpMOS T&fcffiigfctt n MWfSj* -<( * y&. 

0«««<t 0+*»vmi ^xyHW* lltp ^XyUSig 

1 2hs-m-r^>. 

[0045] a«SiKgA|5 1 0 nm«S i O 

F«siJj:v«**f<oT««at»*"«-*. mum 

Mfrl OOnmtfOS iGel4 0 5-MtS. 

[0046] siGei4 o^m^umamzm^ti 
=srv >a< . mmmEc vDrnzm^xmrfL-tz z t wx- 



HSR***: fWxtfff^S-Wl 3 0 0-2 

OOOPa, S^Jg£**?6 5 0~ 7 5 0X;JfflUS; 
i:#T-#*>. S iffl^t UTliS i 

H 4 . SIHjClj.-SiH, ^Sr, Gettfl^i 
LT(4GeH 4 ^^-e^mffl^-S.^i:* 5 T'#l»„ Si 
Ge«4»<0S i fcGe^ffljfcJtte, tfxattJtTiarr 

i>lzmtt&Zt&1&£L\,\ ^tfSitGeWil 
it**8 0 : 2 0-7 0 : 3 0fc*4 i 
[0047] S i Ge/14 0£^j£L*:£>. pMOSf 

U v 1 * h MT-MV v , n fiTOfltrC* ■& P ( U 
V) nMOS&j£1Rttfc&JUPraj£1Ri«0SiG 
ei4 0(CK-tvm. «r*SnfflTtt1«i«li, 09 

itr. 3xio2 °/cm3 t-r^,. ^<tt, y- 

«W3&«^t*v^fetttlfa. TO:, nMOS 

TUlK pSPF*HtrC*SB (**□>) JpMOSIl 
«*S<0S i Gel4 0KK-eym. -£<D«L T— 

03 (b) (C^-TidtC. SiGel4 0±C, git 

Witf*ftWJe»i50^«ffcvDtL<lia 

iwtj£***!iffl LT^-rs . teau sot utj*, s 

i0 2 I. SiONl. SiNR, t,L<{iSi0 2 M 
tS i NJKi:<7)»DKT-^)l»ONOffi^$:fflV^S^t* ^ 
X*% h . Wm 5 0 COS. Mi . fiaj ;c if ^igii 5 0 OS* 
#S i0 2 )Km#:T-l 0nm-3 0nmtfflS-r&J:5 

[0048] $^>(c, RSfcr^ri^C ^«ta50± 

^SS^O±gPm«i S:®fi&-r h SiGel60 
•f-S. SiGe/I60{i:, E S i Gel4 0 tmWtt 

mxvmt&zt-tfix'Zh. 

[0049] mz. 03(c) tcsrf i 3 tc. 7 * h 'J 
yxeSrJBWC, l/^m;7 0Sr^«t, RIE 
(Reactive Ion Etching) S^5rfflV»T S i Gef 6 

0 fc^l 5 OOX-y fy^ft\ «fi«^o±gss 
@6 lSt^l^tE^iiS 1 *»J3W4. ^C^otU-/' 

^m?7 o{ici<?)miij?ffii^*-ri.. 

[0050] «{fT. 123 (d) (C^-fid^, 
UVIflSrffllvC. l/y'Xh^^80S:ML. RI 
ES^zrfflV^T S i G eJf 4 0iOX 7 f yySrffU, S 

m.mj-cDT&m&4 1 1 p Mosiy- hmsi4 2 . n 

MOSiy-MK4 3i)!MWi. 3r*3, TSP«®4 

1 {i«Sw§l#ffiL**nrtg=5r«t a ±SP««i6 1 J: 0 

[0051] z<rm$. wm^hixx^h^^mz 
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tit-ox. cMosffimtim-ttufxw ep*», S3 

(e) iZirrtXolZ. y-l-3H&4 2. 4 3£-?*:?<0 
i^aV (LDD) ffiigl 3a-16aS-Mt?.. 

[0052] m^x. mizmstzioiz. &?-b 

y-VFl"f >iW*l 3, 14£, nMOSfVC 

[0053] z<r>&. !&g<izmtxy-v-*M vumztn 

Z.Xi>£\,\ flP*>, #y-^/h'U^>ffl^l 3~1 6 

tifCo*»«:U/T— — n^Srffv\ «-y-x/Hu-< 
[0054] jnsneKyiR. wnt-r. 5i*asu 

[0055] JJLtfcBMIH-a J: d 1 OH 

CCMOS V 7 y i/ X? bW&ZS i GelC 

■^ftikcciD. flavor o-fe^te*«^ge*inii& 

ffijgU CMOS h^^X^fcfcvvni. iE»7JCD& 
#£0£.Ti:#T#S. 

[0056] (» 2 tf5WtojKis) si 2 <r>nm<mm 
is, as i «osat<ojB»co» i co^mm*^ ^cox-h 

[ 0 0 5 7 ] 04 ( a ) C. &20|&tt<?>JBJBtCffi&¥ 
£#^B<D*3|stt«i££^:r. RBKCSrt J: a k:. H2 

^^o^k«4*»*8iw±» ^\<nmm.<mmz: 
&h*mmiWt imzm-thffi&tt-t&tf, cmo 

X\ #y- h«S4 2 . 4 3 fc ; 3&«?-0>TaW*4 

1 1<0^£S i GelTMUHI.. 

[0 0 58] BP*>, S i¥##=«Jgl 0<D_Uf«4, 3?t^ 

a«iwc*5 ST1120 izx *) s -efia 

*f*3fB«fc:#KS *vt 0 . SSf^i , S T I !§ 2 0 
±(C#A3*U S i Ge*j&»6$r4T*«B54 1 1, i 
ttf*«5 1 , tJj:t^!jf U S i JB*^^r4±«B«S6 1 <n 

mmmmxm&ztix^z. 
[0059] &2V)mm<?>mmzmh*mti&mx'te. 

fc. swptomsi. ±»«BfcL<ttT*«ffi«0O 
TO'-MSi GeJfT^j£L*:*§£-{±. ^< fc fc 



[0060] S i^tfsg^l 0±OCMOS» 

Sh7^^Wi. S i Gtmfrhtchf—YW&A 
2. 4 3(&JgjRLTV^S. t£-oT, CMOSh^y^ 

*e*jwn±. mi<r>2m<r>BB<7)i&&tmmiz^ y- 

asrawu mm.*itfrhzttfx'*h. 
[oo6i] ttz. m2comm<mmzmz>*m#$m 
a, E3 (a) -S3 ( e ) fc^-figi <r>%mmmz 

«4«JB*Sfc*JV^r, S iGeJf 6 0<7)ftb9£tfy 
S .&r£:T-m;h-&„ SiGef6 

o oft*? 0 tc^-r *> ijf'jsiiii. i- mMiz&m 
>&Amizme,-?mm?z>zttfX'£&. i^t. y- 
comis&nuth z t ^mx-h & . 

[ 0 0 6 2 ] SriS, »2<0H»OJKRTI±. ^fi#-?0 
±gfl3t&6 1 Sr^U S i *-r»*-*-40ISr*tTV^ 

[0063] (ff3(OHtfi<^JB) S?3W|IS6c7)»« 

u , m i nmstmmnm 2 emmmztfrt t ot» 
4. 

[ 0 0 6 4 ] 04 ( b ) tc, wi3<^wn>&m<r>m%m 
mmzijtt. mmizirk-tmz, m3nmmcmmizi% 

^-th^mnfmrnzaux . §a 

K3 1. 3 2tL<{4ISm*«5 ltC«T4 WtS iG 
el412b, 611a. 431a, 421 aS-ffi^T 

[0065] HHfc^r i a tC. §fifg-^{4. ST I JB 
2 0±tc»J«$n, TSi5«ffi4 1 2 . SISf+a5 1 , t> 

j:i/±gps«i6 1 1 frhKhmmffi&x-mfcztix^ 

h. TSP«Si4 1 2«i. $ A>t. T*cO^U Si§4 1 
2akBW«cJi5 lWtC«M-4±JiOS iGe|4 1 2 
bfcO«S«jt$:*L. ±2?mffi6 1 Hi, l^f*Ji5 
lflOlt^-r^TSOS i GeJf 6 1 1 afc±Sc0.1f«J S 
i!611 bi:^««^jtS-^S„ 
[0066] itfOj: 3 t, §?3«§IMco^©^ffi|,gJt 

simi. ^< b hmmfrm 5 1 <o»iBfc:*-r4«s» 

ft£S i GeJBTfil«LTV>4. S^fflO%±(i, 
fls«5 1 fc^ffilcS-T4fi^<7)«®T^^«>^. 
±SP«S6 1 1 tj«kt^T^mS4 1 2£0^-^r< t l>mm 
frmiZtg-r&MZ S i GeJiT-B«L.T*JWf. S%1<0 

mfiS5:*€c7)S iGemX'&f&Ltcigr&bmmiz. 2^ 
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[00 67]-:*. Siff#Ml0±<7)CMOSi 

hffiiS<75p MO S fc n MO S k &&&2tlX& 0 . #M 
OSh7^^«y-Mii4 2 1. 4 3 1(i, y- 
MSMt3 1, 3 2fc«rt"*fiDT*&Tfllfe:SiGeJl 
4 2 1a, 431 a£^U ±«(C--K'J S iJ§4 2 1 
b, 43 1b5:MUV^. CMOSh^yy'X^; 
iJUTb. y-h«e»JII*p«fc:SiGeJl*»j«LT 

v i; 9 commii tm±.-t& . 

[ 0 0 6 8 ] 3r*i. m30H5S«^Stc«S^fls^g 
fcfWWiUKi. 8**?*>±»««6 lltCMOS 
h7V^^*-hti4 2 1, 4 3 KOflBttf^L 

ftjf 5 1 ty-MSiil3 1 , 3 2&ifctCja*U *0 
±T\ y-h««4 2 1. 4 3 1 tJiVSJHt^Oiai 

1 lSrRI— JBTi&j£-f-&k J:i\ 
[0069]**:, S i GeJIfcdfUS iJfkOSESfll 

k WoSLSJt SrSBW h £ k izX -> X H— 

{iJ?^[S]l-S i tGeffl^'^WtC^ft-rStcOT- 

c o o 7 o ] ttz. zcomfcx'it. y- hm®4 2 1 . 

4 3 1 cOlMtftf'J S i ST*«^$ixSOT% If 'JIM 

[0071] zco£ a fc. y- hmmi> t<im&mf- 

ffl-r •& ar*» 0 < . 'J>-% < t 1> y- h t&KKfflft> u< 

i g e mzmm Liztzt Hfl&ftji&tt* z t 
h. . 

[0072] m4?>mme>]&m) w.4 cmmcomm 
a, mi<7>mmnB!&nm3(vsmmziFrrt><?>x't> 

[ 0 0 7 3 ] 04 ( c > £. m4<7>9m<mm.cr>m*&> 
^-r&tmimmiza^x . #y- t-msi4 21,43 

1 jfetf £g**^>.J:«*ffi6 1 1 *\ k 1 y- 

MS»Bt3 1, 32b L<{ilS«*Jl5 1 (COT*MC 

5 i G&m*ffiZ-X\i&iiCr>X'hh. 

[0074] mmiZ^tX 3 lC, ST I Jf 2 0±tC^ 



$ix£S:l*^tt. TSPm4 1 3, tttftJf 5 1 . J3 
J:tf±S5««i6 1 10«S«^T*«^$ixTV^. 

«fii4 1 3ti^u s i jrc»j«tsivtv*s#, ±gcmfii 
6iiii. s^. m^M5 lmz&i-iTmos i 

Geil6 1 1 ak±JI<0;tfDS i Jf 6 1 1 bfcTUMcS 

[ o o 7 5 ] zcox o iz. %a comkcr)&mi,zm&®m. 

i^K k t±a5«S6 1 1 <7)%m.#!BC0Rmz 
m-r&MlZS i GeI6 1 1 afc*LTV*5<?re, ^ 
< k i±gff«®6 1 1 (%^£^W?6££-Jfpf|iiJ-f &.Ik 

tfx-% h . ip*> , « 2 commcommcom^ t mmzmt 

•tir§^k#-C'#.?». 
[0076]ifc, S i^{*S«l 0±£OCMOSJg 

^«isg<7)ffi«{± . m 3 comm<mmv>marizm u < . h 

[0077] ^fc. m4ons£co^^«i,^#sia 
« . .Bfrr s^3 cnmmcmm iz® h *mftms<?>wm. 

[00 78] (»5<0ldt<O«JII.) ±3frT4»l~*4 

>-^^oy-hm@ok^s i Geefc-s^iis i 

GeJlSr#tf«®mSi€:fflV^, SfiS^kh^^^^ 
knmWz^X^V^im&MlZ^XWtWLtz 
*K flSfW^i^tS i Gefl^^figt, ±tC« 
fi*^«E#a¥tt<oefc#£- k t^«Jt k LT t J: 

[0 0 79] ^5 OHSfe<^»«^«4^*^«<7)^ 
2:115 (a) C^rT. |BI0t:^- i CMOSh? 

yjxs>cr>mmt. ^co^cokm^mza^x'^h 
tc^mm^^-th^K wei-uoy- >me4 22. 

4 3 2«. XV s iSTMUv^. -Sr. «^HB 
3Si$T'S>-S> STI12 0±(C^«$itfc§S^T'{i. 
TSP€«i4 1 3tiy- hm&4 2 2. 43 2 kPUSt* 
U S i ItMtS* 5 . fttttJI 5 1 S:*X,T±«1M 
6 1 214S i Geir««Ul>i. <tr>T. ®S.m? 

(7>±umme 1 2p ( «i-c'^^Ji^^5:ffliMt. 

[0080] ^rtJ. «S»^T§P«li4 1 3 k CMO 
Sh7>'yX^^'-Mi4 2 2, 4 3 211 

tihxvs imx'hhtztb. m—mx'm&LX'%h. & 
ti, m^m^mmumam 1 commcommk immm* 

[oo8i] (&6CD9mcoj&m) mecommcommiz 
&&*mi*g8i<7>mtfLzm5 (b> K^-r. meomfc 

o'ss&mx-hh . mmizTK-tzoiz. mmm^coTrnm 

&4 1 42rTSO^U S iM4 1 4 ak^m*il5 lfflj 
KJg-f 4±S^)S i GeJf4 1 4 bTfl}«LTV^. * 
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mmz&^x, t^&mmcoTUWMtz&^x 
ttotmx'Zz. 

[0082] CMOSb^y^X^mmizm^iLt.l^y 

- 2 3, 4 3 3 i, ^»^^TSP«@4 1 4 
tmmz. Tf^'JS i!423a, 433a, ±M 

#s i Gemx-m8.ztix^&. j^t, msnmmn 

mB<Di%r&t [S|«(c, ^iS^TS?«S4 1 4 1 CM 
OSh7>^*X^C7)#y-hS@42 3, 4 3 35-I5]— 

mx'&m-&zt&x'Z&. 
[oo83] (t&7cr>m&<vmm) m7 nmtfccommtz 
&h*mwmm.<r)mi8L*m5 (c) ic^-r. sg7cogss£ 

crm&mX'hh. ZZX'lt. |S]0lc^-f JrjSfc. JgfiS 
^cOTSP«fii4 1 4 £T/1<?>* 'JSif414ai;il 
ttJl5 HSIlCg^&iiJfWS i GeJi4 1 4 b fcT'tffS 
fctlC ±g|5«S6 14i, T«Wi£«tt/f 5 1 
fc«-ri>W=S i Gel6 1 4 afc^ffcU _Uf ttfU . 
S i J16 1 4b£jgj£LT^.2>. .ICDfll ^Ct>V>TJi, 

[0 084] cMosb^y^x^mmizm^ttz^-y 

- hmm4 23, 4 3 3 , mmm^rmmmA 1 4 

TWtK'JS i!423a, 4 33a, ±M 
tfS i GemX-ffim.ZtlX^Z>. ioT, ^5<73Higc^ 
Bmcr>i3r$; b ISJ^tC §*S^OTSP«^4 1 4 tCM 
OSbyy : J*.?<0&y-hWM4 23. 4 3 3£|H]— 

[ 0 0 8 5 ] tLL, Z-mk^BBlzfe-yX , *^BJ^ 

&B<7>imt,zmmzti2>i>cox'i&i:^. n«co&.&*?m. 

[ 0 0 8 6 ] tfiRff , £Mli»f4i: LtSiGeffc 
itfTtfll S i S<0W^£W'TV->.g,#, _t.S?mtgt t 
<{iTS5S«iO i {,- : 3r< 1 1— *SrMo, w, Ti^tfOS 

[0087] 4^1. ±^&«7>»*8T'ii, 
co±.SB«fii i>L< fiTSPm fcMOS hyyiSX?<tyf 

- hmmb zm-mx'BWL-thi&siz-o^xmw Ltz 

m-MX'Bf8.^-&£^l± ! &i'Li>^\ S^t, m 

mmir<7mwimttmmt£X'hz> st i iimi 



[0088] jjLh^uiBj-ri. J: o £, *mm<7)&miz& 
m?£m&x'ZZfzib. r-ruy • -f^'^^^iiiss^ 

[0089] 

sm-nrnKFrnwuzztiis. mm.mi-<7>±MW&i>L< 
<±Tgpmso^< t ^mrnkmmiz. s i «t o^s^ 

z<7)mizmht?-r£feLtz%&m£mmx'Z 

MOS h^y^'X^iOy-hm^^fcViTt), iKKfc 
ty-h«iW:S i GeJI£m-r&*i6, y-h 
mS^^'fb^WIt, Yy>iSX9<7>®M®.*$\±.X' 
ZCOZolZS i GeJfO<£fll«:, MOSh^y-/' 

jxzis&X'Zh. 

[0090] ^m^^mmmco^co^miziti 

St, S i J: *)4^^i±mm$L$:ft^S i -fL^I, ^J^. 
S i Ge«£fflV mffil*lT-0^®0^±$: 

[oo9i] ^^^mtmmcowk^mcom 1 <rm 
mzxtm. m-j:nx\ ^mm^rummb. mo 

s h yyitxfW- bmfob $r s i «t 0/h$v^^W 

Sc^SfOS i-ft-^fe, <5yx{fS i GeftMt^^ 
[0092] 2ts:^W^*gaoS3t^C0m2O# 

wci^tf, m-JMx\ bi>mw.#mmi>L< 
ity-hmamtzs i «t 0WNSv^t*B«6»^s i 

tit, MOSb7>-^'X^coy-hmSgtSr^T'§i» 
^KHi^^MOSb^^^x^^^T-^ 
[0093] ^B^^f^Sco^^co^BO^ 

©tiixjf, Sfi^fcMbsb^y^'x^t^iHi-s 
^SijR? t , igiStt^if^rM osh7y^ 
[0®^fS*^riJiBj] 

[Hi ] mi<omm<v&mizmz*mwmw.(Dmmz™ 
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■tm.w.mmmz'h2>. 

[02 3 ft 1 *8Bt<0^fc«4£ra^O*EE«am. 

[04 j ft 2 -ft 4 <n&mm<mmiz& & *m&m.<n 
[ 0 5 3 ft 5 -ft 7 n&mi&crmmi,z& & tm#mmc?> 

<9ga<DgP#»r®0T'&&. 
[flP9«^«W3 



10 Si 

1 1 n^x/ua 

12 p>>x;W§ 

13 — 16 y-VFWVl 
20 STlJf 

3 0-3 2 y-M&GSIB 

3 5, 3 6 y-hfflIS 

4 1 TSP«S 

5 i tm&j§ 

6 1 ±S5«S 

7 0. 8 0 I^'^h 
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4M104 


BB01 


BB36 


BB38 


BB40 


CC05 




DD02 


DD45 


DD65 


EE05 


EE17 




FF13 


GG09 


GG10 


GG14 


GG19 




HH20 










5F033 


HH03 


LL04 


LL09 


PP03 


PP09 




VV06 


VV10 


XXOO 






5F038 


AC05 


AC16 


AC17 


AV06 


DF03 




EZ02 


EZ13 


EZ14 


EZ16 


EZ17 




EZ20 










5F040 


DAOO 


DA05 


DB03 


DB09 


DC01 




EC01 


EC02 


EC04 


EC11 


EC13 




EF02 


EH02 


EK01 


EK05 


FA03 




FB02 










5F048 


AA08 


AC03 


AC10 


BB04 


BB06 




BB07 


BB08 


BB12 


BB13 


BC06 




BE03 


BF06 


BG12 


BG14 


DA09 




DA23 











